Our objective was to identify factors that might correlate with human immunodeficiency virus (HIV) disease stage in intravenous drug abusers (IVDA). Particular attention was given to alcohol abuse. We accordingly explored in a crosssectional study the relation between stage of HIV disease and age, sex, needle sharing, ethnicity, self-reported history of alcohol consumption and CAGE scores. IVDA from a single municipal hospital were subdivided into three groups according to HIV disease status. Group 1 comprised 42 individuals with AIDS; group 2 comprised 114 who were HIV positive but without AIDS; and group 3 comprised 52 who were HIV negative. Information on alcohol consumption and CAGE responses were obtained by questionnaire and interview.
INTRODUCTION
Little detailed attention has been paid to environmental factors such as alcohol abuse that could influence the progression and spread of HIV disease. By weakening ego controls 1 ,2, alcohol could elicit behaviour likely to increase probability of exposure to HIV.
In addition, heavy alcohol abuse is associated with reduced numbers and function of peripheral blood Tlymphocytes 3-6. Acute ingestion increases the susceptibility of peripheral blood mononuclear cells to HIV infection and increases replication of the virus in these cells? Thus, the HIV disease stage, which is inversely related to peripheral blood CD4-lymphocyte counts 8 ,9, may be related to alcohol consumption.
A multicentre cohort study yielded no evidence for such an effect in homosexual men'", However, in over 80% of the cohort, alcohol consumption was less than 20 g per day.
Heavy alcohol abuse is common in intravenous drug abusers (IVDA) 11, 12 , and this population might better illustrate potential interactions with HIV disease.
We have used multivariate discriminant analyses in a cross-sectional study to explore in an IVDA sample, the relation between stage of HIV disease and factors that might influence its natural history such as age, sex, needle-sharing, ethnicity, and alcohol abuse. Needle sharing habits and race could influence risk of exposure to the virus. Alcohol abuse was determined both by self-reported alcohol consumption and by the number of positive responses to the CAGE questions 13 . The former might better correlate with the pharmacological effects of alcohol and the latter with behaviour modification.
METHODS

Study design
All participants were drawn from the same inner city hospital centre. They were interviewed by a physician, and were asked to complete a questionnaire. As well as demographic data including age, sex and ethnicity the questionnaire contained the four CAGE questions I 3 for determining alcoholism (Have you ever felt you should cut  down on your drinking? Have people annoyed you by  criticizing your drinking? Have you ever felt bad or 8uilty about your drinking? Have you ever had a drink first thing in the morning to steady your nerves or get rid of a hangover [eye-opener]?). Questions on self-assessed average daily alcohol consumption during the previous 5-10 years, age when first started drinking, drug(s) of abuse, and involvement in the practice of needle sharing were also included.
The diagnosis of AIDS was based on clinical criteria15 that were applicable at the time of diagnosis.
STATISTICAL METHODS
Multivariate discriminant analyses were used to explore factors such as self-reported alcohol consumption, positive CAGE responses, needle sharing, age, sex and ethnicity that might distinguish between groups at various stages of HIV disease.
Conclusions are based partly on the results of three twogroup comparisons. In one analysis, the HIV positive non-AIDS group was compared with the HIV negative group. In another, the HIV positive non-AIDS group was compared with patients with AIDS. In the third combination, HIV negative individuals were compared with AIDS patients. For each of these three comparisons, discriminant analysis was used to determine how alcohol abuse and needle sharing related to group status, controlled for age, ethnicity and sex. Alcohol consumption and CAGE scores were considered in separate analyses because they represent two different methods of assessing alcohol abuse. They could potentially represent two different effects of alcohol abuse-namely, effects on the immune system and effects on behaviour.
The numbers of whites and Hispanic subjects were small, especially among those with AIDS, so separate attention was given to alcohol abuse in the specific race groups, over diagnostic categories. Fisher's exact test was used in these analyses.
The data were analysed with the SPSS software package (SPSS, Chicago, IL, USA) on an IBM 39 mainframe computer. The odds ratio was calculated as described by Schlesselman!". Data are presented as mean (SO).
RESULTS
Study population
The three groups of IVDA comprised 42 with AIDS, 114 HIV-positive without AIDS and 52 who were HIV-negative. There were no gross differences in age distribution between the three groups ( Table 1) .
The AIDS patients were recruited either from hospital in-patients or from the AIDS clinic. Those without AIDS were recruited either from the above or through the methadone clinic, which performs yearly check-ups on individuals registered with the programme. Thirty-one of 42 (74%) AIDS subjects had an active infection· at entrymainly opportunistic, reflecting immunosuppression with HIV rather than alcohol: cryptococcal meningitis (5); central nervous system toxoplasmosis (4); oesophageal candidiasis (5); HIV encephalopathy (2); pneumocystis pneumonia (5); HIV myelopathy (1); pulmonary actinomycosis (1); tuberculosis (3); wasting syndrome (3); cryptococcal lung abscess (1); and endocarditis (1). By contrast, only 23 (14%) of 166 of the non-AIDS groups had an active infection: endocarditis (13); arm abscess (1); aseptic meningitis (2); heroin nephropathy (1); pneumonia (2); pancreatic cancer (1); tuberculosis (2) Hodgkin's disease (1); and recurrent pancreatitis (1). Tuberculosis and recurrent pancreatitis are associated with alcohol abuse.
Alcohol consumption: validation
The data showed good correlation between the mean CAGE score, mean serum gamma-glutamyl transpeptidase (GGTP) and self-assessed alcohol consumption ( Table 2) . Sixteen individuals who were re-interviewed after four or more weeks all gave reports of their alcohol consumption similar to those in their first interivew. Patients with AIDS were asked about its influence on their drinking habit. None reported an increase, and most had reduced their drinking or stopped completely.
Needle sharing and HIV disease status
Thirty-five (88%) of 40 AIDS patients admitted to sharing needles, compared with 86 (75%) of 114 HIV-positive non- AIDS and 35 (70%) of 50 HIV-negative. The odds of AIDS versus non-AIDS in needle-sharers was 2.5 (P=0.04).
Alcohol and HIV disease status
Alcohol consumption in excess of 40 g daily was significantly more common among AIDS patients than in the HIVnegative or HIV-positive non-AIDS groups ( Table 3 ). The relative odds of full-blown AIDS in IVDA with a history of heavy alcohol consumption (arbitrarily defined as over 40 g alcohol!day) compared with lower levels of alcohol consumption was 3.8. Similar results were obtained when alcohol abuse was graded according to the number of positive responses to the CAGE questionnaire. The relative odds of AIDS in IVDA with four positive responses compared with three or fewer was 1.9. Discriminant analysis indicated that heavy alcohol abuse, whether graded according to the self-reported average daily consumption (in excess of 40 g/ day) or according to the number of positive CAGE responses, was significantly more prevalent in the AIDS group than in the asymptomatic HIV positive group, when age and sex were controlled for. By contrast, there was no significant difference between HIV negative and asymptomatic HIV-positive individuals with regard to alcohol abuse (Table 4 ).
Alcohol and ethnicity
In this series of IVDA, AIDS was more common in Afro-Americans (35 of 119) than in Hispanics (4 of 60) or whites (2 of 28) (P=0.04). Alcohol abuse could not account for this association since the distribution of heavy drinkers within each category of HIV disease did not differ between the ethnic groups.
DISCUSSION
We identified three factors that were significantly associated with the presence of AIDS in our sample of intravenous drug addicts-alcohol abuse, needle sharing, and race. The association between heavy alcohol use and AIDS might be related to the lymphocytotoxicity of alcoholl-", which could act synergistically with HIV in lowering peripheral CD4 lymphocyte counts. It might also be related to the effect of alcohol on HIV replication". The association could also reflect differences in the life-style of the alcoholic IVDA. Alcoholism is associated with malnutrition17, liver damage 18, and high corticosteroid and endorphin levels19, all of which can hamper cell mediated immune function. Several factors should be considered in interpreting the finding of greater alcohol abuse in the patients with AIDS. First, most of them were hospital in-patients, several with acute infections. This is a potential source of selection bias since this group might represent a subset of alcoholics with alcoholic related illnesses. The admitting diagnoses in most, however, were AIDS related, and uncharacteristic of those in alcoholic patients without AIDS or HIV infection. By contrast, hospital in-patients who did not have AIDS were more likely to have been admitted with alcoholism-related illnesses such as tuberculosis and recurrent pancreatitis. Thus the likelihood of selection bias from the recruitment source is low. Second, alcohol abusers may, because of their lifestyles, be exposed earlier to HIV and thus be more likely to have full-blown AIDS. The absence of any obvious difference in alcohol consumption or, perhaps more importantly, of CAGE scores between the HIV-positive non-AIDS and the HIV-negative groups goes against this argument. Third, increased alcohol consumption in AIDS may represent a psychological response to the stress of AIDS. However, most of the AIDS patients claimed to have stopped or reduced their alcohol consumption after diagnosis.
The relation between alcohol abuse and HIV disease might arise either from a pharmacological effect on the immune system, or from behaviour modification that influences risk exposure. The fact that self-reported alcohol consumption is more closely related to AIDS than are CAGE responses, suggests that the former is more influential.
In the association between alcohol abuse and AIDS, nutrition is also a potentially confounding variable. The effects of malnutrition, whether or not this is related to alcohol abuse, may exacerbate the immunosuppressive effects of HIV infection. In the absence of detailed anthropometric data, we cannot rule out the possibility that at least part of the observed association between alcohol abuse and AIDS was indirect, via effects on nutrition. Prospective cohort studies would be needed to confirm a direct relation between alcohol and HIV progression.
Why should a history of needle sharing be more common in the group with AIDS? Perhaps continuous antigenic exposure stimulates HIV replication/", Needle sharing might also be associated with increased use of intravenous drugs such as cocaine and heroin that suppress the immune svstem/". The greater relative odds of AIDS in Afro-American IVDA is also unexplained but has been reported by others 22 -24 . It was independent of alcohol consumption.
In summary, although neither alcohol consumption nor needle sharing seemed to be associated with an increased risk of asymptomatic HIV infection, both were associated with an increased probability of AIDS. The higher rate of alcohol abuse in the group with AIDS suggests a possible link between alcohol and HIV disease progression, although a causal association has not been proved.
